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Problem 9.43 A steam power plant operates on an ideal reheat-regenerative Rankine
cycle and has a new power output of 80 MW. Steam enters the high-pressure turbine at
10 MPa and 550 C and leaves at 0.8 MPa. Some steam is extracted at this pressure to
heat the feedwater in an open feedwater heater. The rest of the steam is reheated to 500
C at is expanded in the low-pressure turbine to the condenser pressure of 10 kPa. Show
the cycle on a T-s diagram with respect to the saturation lines.

Draw the physical layout of the cycle and label each component. Sketch the cycle on a

T-s Diagram

®

b) Complete the following table,

State | Pressure Temperature h (kJ/kg) | s (kJ/kg*K) | Phase Description
' lloke 4581 US> 06493 S Liyuid
2 logmla | 92.03 |oedqy |Gy Lig

P loIMia [ VoD M n [ 204l [Sed. Liguad
Yo llom T 7237 | 2080 |Conp. L

5 o | 5%0 350G | 65l |Superhasled

6 logMfa [k ey 280G [LT56 [ Suputeated
7 logMP. | Boo 34806 | T.86T3  [Supehoaled
P llokl [eEE Y |29ad. 4| 78013, |Sad Mixdwe
Deterime

(a) the mass flow rate of steam through the boiler
(b) (b) the thermal efficiency of the cycle
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